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INTRODUCTION 
Cataract is any opacity of the crystalline lens sufficient to cause 
visual impairment. 1 Opacified tissue can be due to any metabolic insult 
incurred by the lens, whether mechanical, chemical, electrical or by 
irradiation.2 Most forms of cataract progress throughout life. Opacities 
can form in utero, during infancy and adolescence(juvenile or early onset 
cataract), adulthood(presenile cataract), and old age(senile cataract). 
For this paper, congenital cataracts are defined as lens opacities which 
are present at birth or within 3 months after birth.3 Congenital cataracts 
are not always discovered at birth for the following reasons: newborns 
may have small pupils; their lids are closed for long periods due to sleep; 
and parents are often unwilling to admit imperfections in their children. 
Many varieties of congenital cataract exist, but only a few forms impair 
vision. 1 From a functional view, congenital cataracts fall into two 
categories: 1) Total and, bilateral congenital cataract, so dense since birth 
that any important visual function is impossible; and 2) Incomplete or 
partial cataracts(subtotal), usually stationary where some visual 
orientation is present.4 
Congenital and early developmental cataracts are ocular abnormalities 
that can have a significant influence on visual impairment in children. Of 
all blindness in children, 1 0°/o to 38.8°/o is accounted for by congenital 
cataract. For all ages however, the proportion of blindness from 
congenital cataract is less, ranging from 2.2°/o to 4.6%. This percentage is 
lower due to other causes of blindness in adults. One of every 250 
children born(0.4%) has · some form of cataract.5 The visual system must 
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be properly stimulated at a very early age. Congenital cataract can be a 
harmful barrier to normal visual stimulation with serious and permanent 
consequences on the developing visual system.6 
The purpose of this paper is to discuss important aspects of congenital 
cataract pertinant to Optometric vision care. This paper will review the 
following considerations: lens embryology and anatomy, classification and 
description, etiology, and the treatment and optical rehabilitation of 
congenital cataract. 
I. DEVELOPMENTAL CONSIDERATIONS 
In order to fully understand congenital cataract, the normal 
embryological development of the lens and normal lens anatomy are 
reviewed. Embryological developoment is described in terms of 
millimeters of embryonal growth, weeks of reputed age, and by other 
stages which vary slightly between authors_? - 1 0 The following 
discussion describes main embryological events and reviews normal lens 
anatomy with structural emphasis. 
Lens Embryology 
The vertebrate lens develops entirely from surface ectoderm. At 
around the 4mm stage, neuroectoderm protrudes from the forebrain as 
the primary optic vesicle and approaches the surface ectoderm. The 
approach or actual contact of the optic outgrowth induces cuboidal 
ectoderm to become columnar in shape.8 Surface ectoderm remains a 
single cell layer, but thickens forming the lens placode(plate). 
Flattened epitrichial cells, which are squamous cell precursors, lie on 
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the superficial ectoderm surface. The lens plate then begins to depress 
forming the lens pit at Smm. The lens pit continues to invaginate 
forming the lens vesicle by 7mm. The lens vesicle is a hollow sphere 
lined with epithelium. Epitrichial cells are carried into the cavity during 
invagination. They lie free in the cavity and usually disintegrate by the 
16mm stage.9• 7 At 1 Omm, the lens vesicle separates itself from the lens 
stalk and surface ectoderm. Simultaneously, the optic 
vesicle(neuro-ectoderm) has invaginated to form the optic cup. The 
cavity within the optic vesicle is occupied by the lens vesicle and the two 
are separated by primary vitreous. The lens vesicle is a unique structure 
in that the surface epithelium(ectoderm) is completely enclosed within its 
FIGURE 1. EARLY STAGES OF HUMAN LENS DEVELOPMENT 
Developmental stages: A. The lens plate. B. The lens pit C. The lens pit 
closing. D. The lens vesicle. E. Primary lens fibers beginning. F. Primary 
lens fibers complete. G. Secondary lens fibers and sutures. (from I.C. Mann, 
The Lens, pp 298; 1957) 
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own basement membrane. This hyaline membrane or lens capsule 
forms early at the 13mm stage. Its origin is disputed. 9• 10 It is derived 
by either ectoderm forming the hyaline basement membrane , or 
mesoderm which develops into the capsula perilenticularis fibrosa. 
Most investigators consider it a product of the anterior vesicle wall. 
The next stage involves the development of the lens vesicle(figure 2.). 
Anterior vesicle cells divide horizontally forming a single layer of 
subcapsular cuboidal epithelium. A second inductive event occurs when 
the developing retina{neuroectoderm) stimulates the elongation of 
equatorial and posterior cells now called primary lens fibers. 11 ,8 
Continued growth of the primary fibers forms the embryonic nucleus, 
also known as the central dark interval. This is the most translucent 
part of the adult lens and remains unchanged throughout life. At 13mm, a 
thin, translucent hyaline capsule forms around the lens. It is probably 
secreted from anterior epithelium. By the 16mm stage, the entire vesicle 
cavity is obliterated by anterior growth of primary fibers. 
Secondary lens fibers form next from equatorial vesicle cells at 
approximately 26mm. They grow around the embryonic lens. Their 
anterior tips lie under the epithelium, and the posterior end lies directly 
beneath the capsule. As new fibers are continuoulsy formed, the nuclei of 
the older, deeper fibers migrate toward the anterior surface and form the 
lens bow. Nuclei of the deeper fibers break up and finally disappear 
while those cells just beneath the capsule retain their nuclei. Secondary 
fibers meet forming Y sutures. The posterior suture is an inverted Y. At 
birth, the Y sutures lie just beneath the capsule. Secondary fibers, from 
the second to the eig;hth month, comprise the fetal nucleus. The lens 
'· 
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FIGURE 2. EMBRYOLOGY AND DEVELOPOMENT OF THE LENS 
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(from D. Patton and J. A. Craig, Cataracts: Development. Diagnosis, and Management, pp4:1974) 
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assumes a more ellipsoidal shape after the growth of the secondary fibers. 
Subsequent growth of secondary fibers during the first and second 
decades of life, forms the infantile nucleus. The adult nucleus is 
complete at about 25 years. Secondary lens fibers continue to grow at a 
reduced rate thoughout life. Their growth compress and sclerose the 
central fibers, which · have no growth and little change in size. The 
diameter of the crystalline lens increases to approximately 9mm. Any 
secondary fiber injury, during childhood, presents as a deeper lenticular 
opacity. Gross eye abnormalities result from developmental arrests 
occurring before the 4th week. Changes occuring from the 4th to 7th 
weeks cause abnormalities of the lens structure. 
Abnormalities of the developing and regressing vascular system also 
affect the lens. The vascular capsule is supplied by the hyaloid artery. 
Two branches of the hyaloid artery feed the developing lens and 
surrounding structures. One branch forms the tunica vasculosa lentis. 
This consists of the posterior vascular supply, the capsulo-pupillary 
portion, and the anterior supply. The tunica vasculosa lentis covers and 
supplies the deep and superficial hyaline capsule layers. The second 
branch, known as the vasa hyaloidea propria, invades the vitreous and 
is the first to show atrophy. Muscae volitantes are the few thread-like 
remnants of the this system. The vascular supply normally disappears at 
or before birth. 
persist. 
Anomalies develop when portions of the vascular supply 
Therefore, lens abnormalities are either ectodermal, involving the lens 
fibers, or mesodermal, involving the vascular supply. Table 1., modified 
from Mann, summarizes the stages of development chronologically by 
week, and by growth in mm of embryo length? 
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TABLE 1. EMBRYOLOGICAL DEVELOPMENT OF THE LENS 
I 
EVENT ! TIME LENGTH 
Surface ectoderm thickens 
Lens pit formed 
Lens vesicle formed 
Lens vesicle separated 
Primary lens fibers beginning 
Hyaline capsule, deep layer forming 
Secondary lens fibers forming 
Y sutures recognizable 
Vascular supply fully developed 
Zonular lamella forming 
Begin retrogression of vascular supply 
Complete retrogression of vascular supply 
Cortex forms 
Lens Anatomy 
2wks 4mm 
2wks+ Smm 
4wks 7mm 
4wks 10mm 
Swks 12mm 
Swks 13mm 
7wks 25mm 
8-5 wks 35mm 
9wks 40mm 
3months 70mm 
4months 
20-25years 
Throughout life 
An understanding of normal lens anatomy as well as normal 
embryological development is neccessary for identifing congenital 
cataract. Francois outlines the anatomy of the lens by microscopic, 
macroscopic, ultramicroscopic and biomicroscopic lens structure. 1 0 For 
the purposes of clinical diagnosis, only biomicroscopic structure is 
discussed here. 
The principle lens structures viewed with the slit lamp are the zones 
of discontinuity, embryonal nucleus, fetal nucleus, infantile and adult 
nucleus and the cortex(figure 3.). A zone of discontinuity is an optical 
surface where the refractive index suddenly assumes new values, so that 
light rays become reflected there. They stand out as clear zones against a 
dark background. They are due to morphological variety of fibers and/or a 
temporary slowing down of growth. Zones are more pronounced in some. 
The greater the age of the subject, the more distinct the fibers are. A 
zone identified by a wide slit-beam, subdivides after the beam is 
narrowed. They increase in number from the adult nucleus of puberty to 
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senile cortex. Posterior bands are more curved than anterior bands except 
in the fetal nucleus where both are equally curved. Zones are not 
concentric but are narrower axially and wider peripherially. 
The superior lens layers, epithelium and capsule create an uneven 
shiney reflection which assumes a rough, granular and mottled texture. 
They appear clear on a dark background and look like a mosaic pattern of 
yellowish, irregular hexagonal elements. This orange peel-like appearance 
is known as the shagreen. 
There are two constant bands for all ages; the anterior and 
posterior bands and the disjunction bands. Anterior and posterior 
bands mark the limits of the lens. The disjunction band lies immediately 
behind the anterior band and in front of the posterior band. There is a 
clear zone between the anterior(or posterior) band and the disjunction 
band. This is the area of young growing fibers whose refractive index 
differs from adult fibers. The distance between the central anterior and 
peripheral anterior bands is smaller than the central and peripheral 
posterior bands. 
The embryonic nucleus has a homogeneous center zone formed by 
primary fibers. This central dark interval appears dark because it has 
the lowest optical density of all the lens layers. Zones of discontinuity 
diverge becoming wider towards the equator in all layers outside the 
embryonic nucleus. The fetal nucleus consists of secondary fibers and 
lies outside the central dark interval. The Y sutures mark the limit of 
the fetal nucleus. The anterior suture is Y shaped and the posterior Y is 
inverted. 
The fiber layer from birth to puberty is sometimes refered to as the 
infantile nucleus . Fib,ers developing after puberty to approximately 25 
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years constitute the adult nucleus. Outside the fetal nucleus the suture 
system becomes more complex. Lens cortex comprises the most 
superficial and youngest layers between the capsule and adult nucleus. 
The newborn has 6 discontinuity bands; anterior peripheral band, 
anterior disjunction band, central anterior band, central posterior band, 
posterior disjunction band, and a posterior peripheral band. The child has 
8 discontinuity bands and the adult has 10 bands. The zones of 
discontinuity provide anatomical landmarks to descibe lenticular disease 
and for estimating the time pathological changes occurred. 1 Clinically, 
the central portion of lens is usually referred to as the nucleus, and 
peripheral tissue, the cortex. 
This discussion has demonstrated the enormous complexity of normal 
lenticular development and anatomical structure. Deleterious injury 
occurring at any point during lens development will produce an 
abnormality. With better understanding of lens embryology and lens 
anatomy, the Optometrist can properly identify congenital cataract and 
diagnose its developmental etiology. 
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FIGURE 3. ANATOMY OF THE LENS 
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(from D. Patton and J.A. Craig, Cataracts:Developoment. Diaonosis. and Management, pp7:1974) 
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II. CLASSIFICATION AND DESCRIPTION 
Classification of congenital cataract, and description, to a lesser 
extent, varies by author. Lens opacities that form in utero or during 
infancy are usually classified according to their location and 
morphology. 12 Mann describes lens development anomalies according to 
size and shape defects, developmental cataracts, position defects, and 
congenital markings on the lens capsule.? Francois sub-divides 
developmental classification into normal and abnormal lens rudiments. He 
also specifies total and regressive cataracts, capsular and 
capsulo-lenticu lar cataracts, special types of cataracts, and others. 1 0 
Table 2. shows the comparison of both classification systems. 
The following description of congenital cataract is organized using a 
coalesced form of Mann's and Francois' classification systems. 
LENS SIZE DEFECTS 
Congenital Aphakia 
1. True(Primary) Aphakia- A rare condition. Surface ectoderm fails to 
be stimulated by the optic vesical. This would result in a pupil filled with 
an irregularly formed hyaloid network. The cornea would probably be 
abnormal as it is ectodermal in origin. It most likely manifests itself as 
anophthalmia or severe degrees of microphthalmia. Cases have show 
microphthalmia, microcornea, nystagmus, central corneal opacities 
involving the entire corneal thickness, and high hypermetropia(20-30D). 
In unilateral aphakia, neural ectoderm is unilaterally underdeveloped. In 
congenital staphyloma of the cornea, the lens is absent. 
1 1 
TABLE 2.0 A COMPARISON OF CONGENITAL CATARACT CLASSIFICATION 
Mann's classification; 
LENS SIZE DEFECTS 
1. Congenital Aphakia 
a. True(Primary} Aphakia 
b. Apparent(Secondary} Aphakia 
2. Microphakia 
SHAPE DEFECTS 
1. Lenticonus 
a. lenticonus Posterior 
b. Lenticonus lnterum or Lenticonus Perlnuclearis Posterlor(Harrison 
Butler} 
c. Lenticonus Anterior 
2. Lentiglobus(Dybus-Jaborski) 
3. Lens Umbilication 
4. Lens Coloboma 
DEVELOPMENTAL CATARACTS 
1. Vogt's Anterior Axial Embryonic Cataract 
2. Suture Cataract 
3. Disc-Shaped Cataract 
4. Congenital Morgagnlan Cataract 
5. Coralllform Cataract and Fusiform Axial Cataract 
6. Disciform or "Coppock" Cataract 
7. Lamellar Cataract 
8. Rubella Cataract(Gregg's Syndrome} 
9. Post-natal Developomental Cataract 
a. Mongolian, Cretinous and Myotonic Cataract 
b. Punctate or Blue Dot Cataract(Cerulean} 
c. Vog'ts Dllacerated Cateract 
d. Koby's Floriform Cataract 
e. Coronary Cataract 
10. Polar Cataract 
a. Anterior Polar Cataract 
b. Posterior Polar Cataract 
11. Fibrous-tissue Cataract(Pseudophakla Fibrosa of Czermak} 
DEFECTS OF POSTION 
1. Ectopic Lentis 
CONGENITAL MARKINGS ON THE POSTERIOR LENS CAPSULE 
1. Hyloid Remnant and the Arc Line 
2. Ring-shaped Markings near the Lens Periphery 
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TABLE 2.1 A COMPARISON OF CONGENITAL CATARACT CLASSIFICATION 
Francois classification: 
CONGENITAL ABNORMALITIES OF THE LENS 
1. Congenital Aphakia 
2. Size Abnormalities: M!crophakia-spherophakia 
3. Form Abnormalities 
a. Umbilication of the Lens 
b. Coloboma of the Lens 
c. Biphakia 
d. Lenticonus and Anterior Lentiglobus 
e. Posterior Lenticonus and Lentiglobus 
4. Abnormal Position(Congenital Ectopia of the Lens) 
a. Simple Ectopia 
b. Associated Ectopia of Lens and Pupil 
c. Ectopia of the lens associated with general abnormalities 
d. Marian's Syndrome 
e. Marchesani's Syndrome 
5. Remnants of the Vascular Tunic of the Embryonic Lens 
Anterior Remnants: 
a. Epicapsular Pigmented Formations 
b. Remnants of the Pupillary membrane 
c. Peripheral epicapsular lines and stripes 
Posterior Remnants: 
a. Posterior Capsular Pigmented Circle 
b. Remains of the Hyaloid artery 
c. Arcuate Line 
CAPSULAR AND CAPSULO-LENTICULAR CATARACTS 
1. Anterior Polar Cataract 
2. Anterior Capsular Cataract 
3. Posterior Polar Cataract 
4. Posterior Capsular Cataract 
CATARACTS DEVELOPING ON A NORMAL LENS RUDIMENT 
1. Stellate Cataract 
2. Dilacerated Cataract 
3. Flor!form Cataract 
4. Anterior Axial Embryonal Cataract 
5. Punctate Cataract 
6. Cataracts Centralls Pulverulenta 
7. Congenital Nuclear Cataract 
8. Zonular Cataract 
CATARACTS DEVELOPING ON AN ABNORMAL LENS RUDIMENT 
1. Axial Fusiform Cataract 
2. Llfe-buoy(Disk-shaped) Cataract 
3. Cataract with Crystals 
a. Acuieiform Cataract 
b. Coralliform Cataract 
TOTAL AND REGRESSIVE CATARACTS 
1. Total Cataracts 
2. Morgagnian Cataracts 
3. Membranous Cataracts 
4. Pseudophakla 
SPECIAL AND RARE FORMS OF CONGENITAL CATARACTS 
1. Cataracta Uncinata lnternuclearis Anterior 
2. Piscaform Cataract 
3. Spirochaetiform Cataract 
4. Bucklers Filiform Cataract 
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2. Apparent(Secondary) Aphakia- More common than true aphakia. The 
lens is destroyed and invaded by vascular mesoderm and surrounded by a 
wrinkled capsule(membranous cataract). The whitish mass is 
supported by malformed zonule fibers. The vitreous may be clear. The 
condition is frequently bilateral and accompanied by iridodonesis. Eyes 
are usually microphthalmic or have incomplete macular differentiation 
with associated amblyopia, strabismus, and nystagmus. It is thought that 
the aphakia and microphakia are due to surface ectoderm failure and not by 
invading mesoderm. 
Microphakia 
Microphakia is a congenitally small lens. Spherophakia is always 
associated. Other associated abnormalities are lenticular myopia, 
disturbed accommodation, iridodonesis, deep anterior chamber and 
opacities. It is rare to have microphakia without opacities or other 
abnormalities. The conditition may be familial with autosomal recessive 
inheritance. The edge of the lens and zonular fibers are seen when the eye 
is dilated. Buphthalmia and raised intraocular pressure(IOP) can occur 
together. Glaucoma may present later, after birth, or no lOP changes may 
occur. Microphakia and spherophakia are observed in the syndromes of 
Marchesani and of Marfan. 
SHAPE DEFECTS 
Lenticonus 
1. Lenticonus Posterior- The posterior pole is the most common site 
for lenticular defects. Posterior lenticonus is the most common type of 
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lenticonus but is still a rare condition. The posterior lens surface 
projects conically at or near the posterior pole. The remaining lens is 
normally curved and shaped. No other abnormalitiles usually occur in the 
eye and when unilateral, the other eye is normal. The lens is clear except 
for opacities in the cone region. The cone is highly myopic(1 0 D), and the 
remaining eye, hypermetropic. In ophthalmoscopy, the cone appears as an 
oil droplet in the lens. A bright red reflex is seen in slit lamp 
examination(SLE), around its base, due to the zones of discontinuity. Y 
sutures are seen normal when the cone is clear. Only the adolescent 
nucleus and cortex show an abnormal curve. The capsule is normal but has 
been reported to be thinned over the cone or ruptured. Lens opacities 
occur axially outside the posterior Y suture, in .... 80°/o of the cases. A 
hyaloid remnant is usually seen, usually attached to the cone base. 
Opacities have been described as a collar stud, horn shaped, and a white 
disc. The growth aberration resulting in this 
after the 4th month. 
condition begins during or 
2. Lenticonus lnterum or Lenticonus Perinuclearis 
,., 
Posterior{Harrison Butler)- This is also a rare condition, reported by 
Butler, in a single individual who had lenticonus posterior in the other eye. 
The posterior surface is normal while the zones of discontinuity in the 
internum were altered. The adolescent nucleus had a double bulge and a 
central concavity covered by diffuse abnormal fibers. 
3. Lenticonus Anterior- A localized ectasia of the anterior lens. It is 
extremely rare. Cataracts, microphakia and posterior keratoconus 
generally accompany the condition. 
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Lentiglobus( Dybus-Jaborski) 
The anterior protrusion is globular or spherical as opposed to conical. The 
condition is rare and may be caused by capsular malformation or more 
likely due to iris pressure. 
Lens Umbilication 
Another very rare condition in which the posterior surface has a small 
shallow depression, located paracentrally or peripherally. Opacities are 
also not generally associated. Lens fibers presumably do not meet at the Y 
suture near the depression, which results in a small depression. 
Lens Coloboma 
A notching at the lens margin. Occurs isolated, unilaterally, or bilaterally. 
Notching takes the form of a concavity, two concavities, or a flattening of 
the lens edge sometimes having a projection. The suspensory ligaments in 
this region are usually defective or absent. Partial or complete coloboma 
of the iris and persistant pupillary membrane often accompanies coloboma 
lentis. Opacities usually localise in the colobomatous region. Both 
lenticular and iris colobomas usually occur in the lower half and often in 
the same region. Colobomas have not shown to be hereditary. The notched 
area is thicker. It is postulated that the suspensory ligaments fail in this 
area, causing retraction of the lens with subsequent bulging and notching 
around the 3rd to 4th months. This is supported by infant iridectomies 
where lens notching occured at the site of zonule injury. 
probably fail due to persistant capsula-pupillary vessels. 
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The zonulas 
Biphakia 
Lens doubling. Very rare; 2 known cases as reported by Francois.1 0 
DEVELOPMENTAL CATARACTS 
Cataracts are classified according to both postition and appearance with 
possible etiology given. 
Vogt's Anterior Axial Embryonic Cataract 
A minute opacity consisting of a group of tiny white dots situated within 
the central dark interval usually near the back of the anterior Y suture. 
The tiny opacities are often surrounded by wispy grayish blue veil. It 
occurs in 25% of all individuals. They cause no interference with vision 
and, like all congenital cataracts, are stationary. Vogt believed the lens 
vesicle retained epitrichial cells that were not absorbed causing the 
opacity. Another theory suggests that the opacity forms when the anterior 
ends of the secondary fibers are first forming the anterior suture. 
Stellate{Suture or Tri-radiate) Cataract 
This cataract follows suture lines and appears as greenish, white or gray 
linear opacities having projections, knobs and branches. They can occur in 
either the anterior or posterior suture, but are more commonly found in 
the posterior suture. The variation in the color of the opacity is due to its 
variation in thickness and on the intensity of light. Just as in cerulean 
cataracts, the thinner the opacity and the stronger the illumination, the 
greater the tendency to blue tint. Fine opacities appear greenish in direct 
light by contrast to the yellowish lens. Denser opacities appear white or 
grey. These opacities are dense deposits of some substance, possibly 
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calcium. Because they are localized and dense, visual acuity is not 
markedly reduced. They cause no symptoms and are familial. Some cement 
substance is normally present between the ends of the lens suture fibers. 
This cataract probably has an excess of substance which is abnormal in 
composition. They probably develop subcapsularly during intrauterine life 
at around the time of birth. 
Disc-Shaped Cataract 
The pupil is densely opaque with a white center. It is a rare type of total 
congenital cataract. It is also known as life-buoy, annular or 
umbilical Cataract. The cataract resembles a life preserver. In cross 
section, the lens appears dumb-bell shaped with a thinner central part and 
thicker periphery. The cause is not due to a vascular capsule abnormality. 
This cataract lacks a lens nucleus. The fetal nucleus fails to develop, 
shrinks, calcifies and remains affixed to the capsule. The outer fibers are 
not allowed to wrap themselves around a nucleus and therefore bunch at 
the equator. The anterior chamber is sometimes deeper and there may be 
iridodonesis. Congenital ectopia of the lens is associated in half the 
cases. Aplasia or hyposplasia of the fovea is often found explaining the 
occurrance of search ·nystagmus after lens removal. It should be 
differentiated from membranous cataract and from Soemmering's ring. 
Congenital Morgagnian Cataract 
A normal sized lens capsule is filled with a milky semi-transparent fluid 
that contains a floating fetal nucleus. The outer lens fibers do not fail but 
degenerate as shown by the normal sized lens capsule. It is similar to the 
hypermature senile Morgagnian cataract except the changes are in utero. 
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Congenital morgagnian cataract is most likely a metabolic disorder. 
Coralliform Cataract 
Least common of the congenital cataracts. Gray or white opacities, 
resembling broken glass, branch from axial zones of the lens and spread 
anteriorly to touch anterior capsule. They are common in the fetal 
nucleus. Coralliform cataract is familial and no other malformation 
accompanies it. Opacities appear as irregular conical tubes or punctate 
iridescent crystals. Etiology is unclear but probably involves secondary 
fibers. A similar condition is fusiform axial cataract. In this form of 
cataract, the opacities are wider centrally, then taper toward their course 
to the anterior capsule. Fusiform axial cataract involves primary fibers. 
Aculeiform Cataract 
These cataracts are also known as spear cataracts and are bilateral 
with no other accompaning abnormalities. Their location is central so 
vision is always affected. Opacities comprise needle-shaped crystals 
grouped in smaller or larger clusters. They lie in the adult nucleus but 
also in the external fetal nucleus. Aculeiform cataract is a morphological 
variant of coralliform cataract. 
Disciform or "Coppock" Cataract 
This cataract was traced in both male and female descendants of John 
Coppock, born 1774 in Oxfordshire. Inheritance is always direct. The 
opacity is a flat, sharp~y defined circular disc lying between the nucleus 
and the posterior pole but always separated from the posterior pole by 
clear cortex. An occasional triradiate mark connects it with the posterior 
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Y suture. It appears in one of three presentations: steel gray and densely 
stippled, thin and translucent, or very small and granular. It is always in 
the same position throughout life. It usually does not interfere with 
vision . Some patients report glare and shade their eyes in bright light. 
Coppock cataract forms before the 6th month and is probably a localized 
metabolic disorder. It has been shown in non-related families and also 
tied to cataracta pulverulenta centralis. The condition also occurs in 
guinea-pigs. 
Lamellar(Zonular or Perinuclear) Cataract 
Consists of many minute opaque white dots arranged in one or several 
concentric zones. The condition is bilateral and involves the first formed 
secondary fibers. The opacities form a spherical zone with a clear lens in 
the center and outside. Opacities can also be further out or two zones 
close together can occur. Certain lamellar cataracts are congenital and 
others are acquired. 7 A temporary failure of the parathyroid calcium 
metabolism mechanism disturbs the whole fetus, either before or after 
birth. Therefore, it is the individuals own parathyroids which fail and not 
the mothers calcium uptake. Zones in the permanent teeth develop 
hypoplastic enamel and the ends of ribs show thickening. The primary 
cause is probably vitamin deficiency. Central cataract(nuclear 
cataract) is similar to lamellar cataract only it involves the central lens 
fibers. Both are familial. 
Central Pulverulent Cataract 
Related to the zonular pulverulent cataract. Others agree that it is 
identical to the central disciform cataract or Coppock cataract. Fine, 
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dust-like, gray-white punctate opacities formed during the first 
trimester. Opacities are stationary and lie in the embryonal nucleus. The 
condition is bilateral and similar in both eyes. Vision is rarely effected 
and this cataract has autosomal dominant inheritance. 
Rubella Cataract(Gregg's Syndrome) 
Rubella virus, or toxin, affects the primary lens fibers from around the 4th 
week to the 7th or 8th week, resulting in a nuclear cataract. This is the 
period the primary lens fibers are forming. The mother must be affected 
during this time to produce the cataract. Other structures affected are 
the cochlea, heart, brain, tooth enamel, and retinal pigmentation. 
Infection past the 8th to 9th weeks, usually spares the lens and retinal 
pigment with normal acuity, but results in abnormal differentiation of the 
cochlea. Cataract is prevented by the physical exclusion of the virus and 
not some loss in susceptibility of the lens cells. 11 The first trimester is 
therefore an important period for the eye's normal development. This also 
demonstrates the importance of taking a detailed history of the pregnancy. 
Post-natal Developmental Cataract 
This is a vague miscellaneous catagory of cataracts effecting the growing 
lens fibers by either developmental or pathological processes. They are 
associated with normal individuals or those with endocrine imbalances. 
1. Mongolian, Cretinous and Myotonic Cataract- Lowe's syndrome 
consists of several types of opacities found in mongolism. The syndrome 
includes arcuate, sutural, and flake opacities, and various congenital 
cataracts. These features do not differentiate mongolian cataracts from 
other develomental cataracts. Arcurate opacities are the most common 
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and may occur at any age. They may be due to incomplete atrophy of the 
capsule-pupillary vessels. Sutural opacities lie in the fetal nucleus but 
may not occur until later in adult life. Flake opacities appear blue or 
smoke-gray posterior to the equator or as light brown or white radial 
spokes at the equator resembling coronary cataracts. Other cataracts 
observed are disc-shaped, lamellar and posterior capsular, which also 
occur appart from mongolism. These abnormalities also occur in cretins 
and in myotonia atrophica. 
The following cataracts have common features. They occur just prior to 
birth or later in youth or adulthood, and are very common. They are 
bilateral and colored blue, green and brown with peculiar shapes. 
Opacities are transclucent causing little visual disturbance and are not 
noticed by the patient. 
2. Punctate or Blue Dot Cataract(Cerulean)- These small, round 
opacities appear pale blue in reflected light and are irregularly scattered 
in the pupillary zone of the adult and fetal nucleus. They are usually not 
found in the posterior or equatorial layers. 
3. Vog'ts Dilacerated Cateract- Opacities have notched edges and 
fenestrations. They are greenish-bluish and thin. Opacities are found in 
the posterior and anterior adolescent nucleus and superficial layers of the 
fetal nucleus. 
4. Koby's Floriform Cataract- Opacities are annular and circinate and 
usually grouped around the Y sutures. Their periphery is more dense than 
their center. They are thin and appear bluish-white in oblique illumination 
and yellowish in reflected light. They develop in the secondary lens fibers 
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of the fetal nucleus and continue forming after birth up to 20 years. It is 
probably of familial inheritance. 
5. Coronary Cataract- Twenty-five percent of normal individuals after 
puberty have this opacity according to Vog't. Diagnosis is uasually made 
with SLE under mydrisis. They appear as translucent light blue, green and 
brown in various shapes(club, dotted, annular circinate, etc.), distibuted in 
the lens periphery. 
Polar Cataract 
1. Anterior Polar Cataract- This is a relatively common congenital 
defect but can also form postnatally. Opacities are usually bilateral, 
symmetrical between the two eyes and vary in form. Non-developmental 
opacities are secondary to lenticular pressure or irritation and corneal 
ulceration in infancy. 
There is an active proliferation of subcapsular epithelium and 
degeneration of underlying adjacent lens fibers. The degenerating lens 
fibers condense into a structureless mass which may be infiltrated in 
later years with cholesterol crystals and calcium salts. Subcapsular 
epithelial cells of the affected area multiply and insinuate between the 
hyaline mass and normal fibers beneath. The mass is entirely surrounded 
by a hyaline capsule secreted by epithilial cells. The mass can easily fall 
off with the prick of a needle. 
Pressure, causing the mass, may come from a persistant pupillary 
membrane. Fetal keratitis or perforating ulcer, with subsequent loss of 
the anterior chamber, may result in the lens bruising the posterior cornea. 
In this case, the corneal opacity occurs in the approximate location of the 
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lenticular opacity. 
An opacity can project backwards but never into the fetal nucleus. 
Reduplication cataract forms during prenatal development or after 
birth when the anterior capsule is injured. New fibers grow over the 
injury and seperate the original traumatized site so that a portion of it is 
carried forward, thus duplicating it. The deeper layers of the opacity are 
called imprints and may be connected to the superficial layers by a thin 
opaque stem. 
If the opacity projects forward into the anterior chamber, it is called a 
pyramidal cataract. A filament is occasionally seen from the cornea to 
the anterior pyramidal mass and is associated with glaucoma. Pyramidal 
cataracts are not familial. 
Anterior polar cataract may occasionally be associated with anterior 
lenticonus. A bipolar cataract occurs when similar opacities occur at 
both the anterior and posterior poles. 
2. Posterior Polar Cataract- The opacity is found at the posterior pole 
under the capsule and may interfere with vision due to their central and 
posterior location. The · adult nucleus, as well as the embryonic nucleus 
may be affected. Opacities are of two types. The prenatal type is most 
common resembling the anterior polar cataract and can be associated with 
persistant hyaloid artery. 
Post-natal types are unrelated to hyaloid remnants and appear in 
unusual forms. They appear vacuolated and assume irregular outlines 
resembling a saucer, icicle, or a flower calyx. The opacity is clear at 
birth, progressively becoming opaque. Occasionally, radiating cuneiform 
prolongations(blood vessels) extending from the center can be seen. These 
radiations are often confused for glioma retinae. This type of cataract is 
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dominantly inherited 25% of the time. 
Fibrous-tissue Cataract 
An abnormal lens capsule allows the invasion of a posterior vascularized 
opacity which has resulted from a persistant hyaloid artery. Lens fibers 
are destroyed and replaced by fibrous tissue and vessels(mesoderm). This 
process occurs late because of trace remnants of capsule and lens in the 
fibrous mass. Further vascularization from iris vessels can occur. This 
cataract has also been named pseudophakia fibrosa of Czermak. 
DEFECTS OF POSITION 
Ectopic Lentis 
Ectopic Lentis is a bilateral and symmetrical congenital dislocation of the 
.,. 
lens. The lens is usually subluxated superiorly, sometimes laterally, and 
rarely inferiorly. It has a predilection for familial history and is 
autosomal dominant. It is similar to coloboma lentis in that edges of 
dislocated lenses may show irregularities and notches. The zonule is 
defective more often in coloboma lentis. Other associated structural 
defects are corectopia, polycoria and persistent pupillary membrane. 
Aniridia and coloboma iridis is uncommonly associated. The structures 
dislocate rather than fail. Myopia, congenital heart disease, and 55% of 
arachnodactyly cases are linked to ectopic Iantis. It is thought an 
endocrine imbalance i~ arachnodactyly, stimulates excess mesodermal 
. 
growth in the eye, resulting in lens dislocation but no evidence exists for 
this theory. Subluxation has two theoretical etiologies. 11 If the 
basement membrane of the optic cup develops improperly, it can not 
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adequately fuse to the lens capsule and give the lens support for correct 
oriention. A second explanation is partial or complete failure of the 
zonular fibers or their attachments, to form later in development. It has 
been shown that a disorientated lens during development, deprives the 
neural retina from stimulating lens cells to form lens fibers. Any 
influence that prevents normal development of the basement membrane or 
the zonular suspensory systems, will result in disorganized growth and 
differentiation of the lens cells. 
REMNANTS OF THE TUNICA VASCULOSA LENTIS 
oi 
Opacities caused by persistant vascular remnants are not true cataracts. 
They may be found on the anterior or posterior lens. 
Anterior Remnants: 
1. Persistant Pupillary Membrane- These remnants are fine, 
avascular threads often pigmented but less pigmented than iris stroma. 
They may be single, branched or in an extensive network. One end attaches 
to the iris cellarette; the other end is free in the anterior chamber, 
bridges the pupil to the cellarette in another location, or attaches to the 
anterior lens capsule. , It is most frequently seen in children suggesting 
~ 
that atrophy with age causes them to disappear. They are found in 25% of 
normal individuals. 
2. Epicapsular Star- Appear in the pupillary region either singly or in 
groups on the anterior lens capsule. They are light yellow but are heavily 
pigmented and are always irregularly dispersed. They rarely diminish 
vision. 
3. Anterior Peripheral Pigmented Lines- These are concentric 
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peripheral lines thought to be vestiges of the capsula-pupillary membrane. 
This anamoly paralles Egger's line which is more peripheral, anterior, and 
is not usually visible with the slit-lamp. 
Posterior Remnants: 
1. Hyaloid Remnant- The hyaloid remnant is a "pig tail" thread attached 
inferior-nasally at the posterior pole. This curly spiral drops into the 
retrolental space. 
2. Arc Line- A grayish or fine white crescent or arc of about 1 mm. It 
rare ly forms a complete circle and encloses the area of former attachment 
of the hyaloid vascular system. 
3. Mittendorf's Dot- This anomaly is located 1.5 to 2.0mm 
nasa-inferiorly to the posterior pole and appears as a black dot seen with 
direct ophthalmoscopy and white when seen with the biomicroscope. It is 
also refered to as the hyaloid corpuscle or the spurious posterior 
polar cataract . The hyaloid remnant can be attached to it. If this 
fibrous tissue invades the capsule, a posterior polar cataract may develop. 
4. Posterior Capsular Pigmented Circle- Concentric, continuous or 
dotted lines are rarely found in the extreme lens periphery. They are seen 
under high magnification following pupillary dilation. During late 
development, the ciliary processes are in contact with the lens for too 
long a period. Normaly, the pigmented ciliary ring grows more rapidly, 
separating itself from the lens. In this case, an adhesion forms between 
the pigmented ciliary processes and the lens periphery. A trace of pigment 
remains on the lens after the ciliary processes eventually withdraw!. 
5. Whorls- Delicate gray-white whorls are attached to or are partially 
detached from the capsule. 
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Ill. Etiology 
Pathogenesis of congenital cataract is extensive and numerous. Many 
factors, including heredity, drugs and irradiation, maternal infection, 
prematurity, metabolic disease, and associated ocular and systemic 
abnormalities, influence congenital cataractogenesis. In a study of 300 
cases of congenital cataract, 25% were due to a genetic factor, 10% to 
embryopathy, 3% from inborn metabolic error, and 3o/o were related to an 
associated syndrome. The remaining 59% had no known etiology that could 
be found. 4 Table 3. gives a comprehensive outline of nine congenital and 
developmental cataract etiologies. 5 
If we classify pediatric cataracts into capsular and lenticular 
congenital cataracts, etiologies for each can be given.3 Capsula-lenticular 
cataract are considered remnants of the primitive vascular system which 
have been previously discussed. Lenticular cataracts have numerous 
causes. Twenty-five percent of congenital cataract is inherited. If a 
cataract accompanies other congenital anomalies, it is transmitted via the 
mode of inheritance of the primary anomaly, which is usually recessive or 
sex-linked. Congenital cataracts are inherited via the three classical 
modes: X-linked, autosomal dominant, and autosomal recessive. It is not 
known if genes for lens development are arranged in a cluster or if they lie 
on various chromosomes at multiple loci. At this time, 12 specific 
types of cataracts have been assigned to specific chromosomes. Table 4. 
summarizes these cataracts with their associated abnormalities.13 
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TABEL 3. NINE ETIOLOGIES OF CONGENITAL AND DEVELOPMENTAL CATARACT 
I. MENDELIAN INHERITANCE 
A. Autosomal dominant 
B. Autosomal recessive 
c. X-linked 
II. INTRAUTERINE INFECTION 
A. Rubella 
B. Chickenpox/herpes zoster 
c. Herpes simplex 
D. Cytomegalovirus 
Ill. PREMATURITY 
IV. METABOLIC DISORDERS 
A. Galactosemia 
B. Hypoparathyroldl~m 
c. Pseudohypoparathyroldlsm 
D. Diabetes mellitus 
E. Refsum's syndrome 
F. Oculocerebrorenal (Lowe's) syndrome 
G. Hypoglycemia 
H. Mannosldosls 
I. Hereditary familial congenital hemorrhagic nephritis(Aiport's syndrome) 
v. CHROMOSOMAL DISORDERS 
A. Trisomy 21 (Down's syndrome) 
B. Trisomy 13 
c. Trisomy 18 
VI. OCULAR ABNORMALITIES 
A. Microphthalmia 
B. Mesodermal dysgensls 
c. Coloboma 
D. Aniridia 
E. Persistent pupillary membrane 
F. Posterior lenticonus 
G. Perslstant hyperplastic primary vitreous 
VII. SYSTEMIC SYNDROMES 
A. Hallermann-Strelff syndrome 
B. Marlnesco-Sjogren syndrome 
c. Congenital stippled epiphysis (Conradi's) syndrome 
D. Myotonic dystrophy 
E. Smlth-Lemi-Opitz syndrome 
F. Stickler's syndrome 
G. Cerebral gigantism (Soto's) syndrome 
H. Potter's syndrome 
I. Chondrodystrophic myotonia 
J. Schwartz-Jampel syndrome 
K. Cockayne's syndrome 
L. Meckel's syndrome 
M. Rubensteln-Taybl syndrome 
VII. DERMATOLOGIC DISORDERS 
A. Poikiloderma atrophicans (Rothmnund-Thomson syndrome) 
B. Congenital Ichthyosis 
c. Ectodermal dyspl~sla 
D. lncontlnentia pigment! of Bloch-Sulzberger 
E. Atopic dermatitis 
IX. CRANIOFACIAL DYSOSTOSIS 
A. Crouzon's syndrome 
B. Apert's syndrome 
c. Oxycephaly 
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TABLE 4. CATARACTS AND ASSOCIATED ABNORMALITIES ASSIGNED TO 
SPECIFIC CHROMOSOMES. 
The following cataracts are assigned to the X-chromosome: 
Albright hereditary osteodystrophy(i.e. zonular or total cataract) 
Alport syndrome(ant. or post. polar cataract and lenticonus, chromosome #16) 
Congenital cataracts 
lncontinentia pigmenti or Bloch-Sulzberger syndrome(associated cataract) 
lowe syndrome(associated cateract) 
lenz syndrome(associated cateract) 
a-Galactokinase or Fabry's disease(associated posterior capsular opacities) 
Cataracts by autosomal dominance include: 
Coppock cataract(AKA congenital zonular pulverulent cataract, the first human 
disease assigned to a specific autosome, chromosome #1) 
Posterior polar cataract 
Autosomal recessive cataracts: 
Cataract secondary to galactosemia(chromosome #9) 
Cataract secondary to galactokinase deficiency(chromosome #17) 
Cataract secondary to a-mannosidosis(chromosome #19} 
Of the twelve genetically assigned cataracts, two are lenticular in 
nature, one has a microcornea, four are tied to genetically induced 
metabolic error, and the remaining five are related to complex 
malformation syndromes. Evidence has suggested that genes for abnormal 
lens formation are not located on only one chromosome(not clustered). 
Genes for abnormal lens formation are present on specific chromosomes, 
therefore it is assumed that genes coded for normal lens development are 
also located at specific sites in man. Other genetically associated causes 
of lenticular cataracts include chromosomal abberations manifesting as 
either Down's syndrome, trisomy 18, Turner's syndrome, or 13-15 trisomy. 
Drugs and X-irradiation exposed to the fetus during the first trimester 
affect opacity formation. The most important toxic drugs administered 
during pregnancy include systemic corticosteroids, triparanoi(MER-29) and 
chlorpromazine. Antibiotics such as sulfonamides, have been implicated. 
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Metabolic factors such as hypoparathyroidism, galactosemia, diabetes 
mellitus, aminoaciduria(Lowe's syndrome), homocystinuria, and severe 
maternal malnutrition also induce lenticular opacities. Maternal 
malnutrition may result . in fluoridentition and congenital zonular cataract 
in the fetus.3 
Viral infections in the first trimester are causative agents. Viral 
agents from rubella, systemic herpetic infection, mumps, epidemic 
parotitis, poliomyelitis, and vaccinia are particular sources for 
cataractogenesis. Maternal syphilis is rare but a source of cataract 
formation. 
The infant may be premature or have associated ocular or systemic 
disorders. Persistant hyperplastic primary vitreous, anirida, coloboma and 
microphthalmos occur in 40% to 50% of all patients with congenital 
cataract. 3 Important systemically associated disorders are rheumatoid 
arthritis, Laurence-Moon-Biedl syndrome, oxycephaly, Marfan's syndrome, 
Marchesani's syndrome and myotonia dystrophica. lntrocular disease 
predisposes lenticular cataract such as uveitis, trauma, intraocular 
neoplasm, and retinitis pigmentosa. 
IV. TREATMENT AND OPTICAL REHABILITATION 
DIFFERENTIAL DIAGNOSIS 
Before treatment of congenital cataract is indicated, acurate diagnosis 
of the specific type of cataract is made. Vascular remnants and other 
ocular conditions may be mistaken for congenital cataract. The following 
five abnormalities must first be differentially diagnosed from congenital 
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cataract.7 
1. Persistant Hyperplastic Primary Vitreous(PHPV)- A congenital 
and usually uniocular condition. It is characterized by varying degrees of 
microphthalmos and a retrolenticular fibrovascular membrane which 
causes traction on the ciliary processes. There may be associated 
tractional retinal folds or detachment. Cataract progressively forms 
along with rapid progressive anterior chamber shallowing, angle closure 
glaucoma, spontaneous intraocular hemorrhage and subsequent loss of the 
eye. 14 Other differentiating signs are visible ciliary processes which 
have been stretched, no obvious inheritance of the trait, and the fact that 
it forms postpartum. 
2. Reese's Retinal Dysplasia- A congenital malformation consisting of 
bilateral retinal dysplasia with persistant primary vitreous and multiple 
organ malformations. Microphthalmia may be pronounced and the anterior 
chamber is also shallow. The condition is present at birth but associated 
cataract develops postpartum. 
3. Retrolental Fibroplasia- Usually does not present a problem in 
differential diagnosis with congenital cataract. The cause is from oxygen 
therapy for premature infants and was especially prevalent in the late 
40's and early SO's. The condition involves both eyes unequally and passes 
through five stages: 1) dilation and tortuosity of the retinal vessels; 2) 
neovascularization and alteration of the retinal periphery; 3) detachment 
of the retina at the periphery; 4) annular peripheral detachment and; 5) 
total retinal detachment. Complicated cataract develops during the last 
stage. The detached retina curls up and collects as an opaque mass of 
vascular and secondary glial fibrotic tissue. This is always preceded by 
disappearance of the anterior chamber, iris atrophy with posterior 
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synechia, elongated ciliary processes and decreased globe volume. 
4. Inflammatory Pseudoglioma- This condition follows an uveitis of 
childhood but is usually not confused with congenital cataract. It presents 
with a whitish pupillary reflection that comes from behind the lens. The 
uveitis rarely appears before the first year. The condition arises as a 
complication of an obvious general infection beginning with inflammatory 
signs. The cataract is a late complication, beginning under the posterior 
capsule. Fetal irido-choroiditis may be confused because the sequelae 
is congenital and presence at birth is sometimes accompanied by a 
cataract. 
5. Retinoblastoma- Glioma of the retina can be masked by an obvious 
cataract which appears to be congenital. If a cataract is complete at the 
time of the first examination, the diagnosis of glioma is practically 
impossible in the absence of any hypertension. A glioma may develop 
behind a congenital cataract, yet no glioma has been seen in a 
microphthalmic eye. Microphthalmia is common in congenital cataract. 
SURGICAL CONSIDERATIONS AND TREATMENT 
1. Assessment and Prognosis 
When the cataract is causing a significant limitation in visual acuity 
and if there is potential for improving vision, surgery is usually indicated. 
Three areas must be assessed before surgery can be determined.14 
The eye itself must first be assesed. The type and density of the 
cataract and whether or not it is bilateral, together with the presence of 
central fixation, nystagmus, or strabismus, are all important prognostic 
factors. In a study of 87 eyes with congenital cataract, 37°/o were 
associated with other ocular defects, such as nystagmus, micropthalmos, 
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strabismus, foveal hypoplasia and congenital coloboma of the uveal tract. 
It was found that the presence of associated ocular defects was the most 
important factor in determining the final visual outcome.15 
The cataract is assessed by portable slit lamp, retinoscopy, and both 
direct and indirect ophthalmoscopy. Anesthesia may be required. An 
estimate of the size, density and location of the cataract should be 
documented. If an adequate retinoscopic reflex cannot be obtained for 
refraction, due to central lens opacity greater than 3mm, or the retina 
cannot be visualized with a direct ophthalmoscope, the cataract is 
visually significant and prompt surgical intervention should be considered. 
A relative afferent pupillary defect(Marcus Gunn pupil) is a poor 
prognostic sign. This usually indicates significant asymmetrical optic 
nerve dysfunction or severe retinal pathology. When the posterior segment 
is not visible, 8-scan ultrasonography is ordered to exclude retinal 
detachments, vitreal op,acities, intraocular foreign bodies, and posterior 
segment tumors. Any associated ocular anomalies should be noted. 
Visual acuity is an essential factor in determining when to operate on 
adult cataracts. Diagnosis is made easier for children older than 3 to 4 
years who can respond to graded ototypes. It becomes difficult when no 
objective visual measurements can be obtained or when nystagmus is not 
present. Absence of nystagmus can be due to monocular cataract, visual 
acuity better than 20/200, or a significantly dense cataract developing 
after the fixation reflex which occurs at 1 to 2 years. 
Preferetial looking techniques(PL T) to assess visual acuity may be used 
in extremely young chil,dren.16 Preferential looking techniques to assess 
visual acuity with 75% looking time, show that 20/200 is achievable in 
normal infants by the age of 16 to 18 weeks. Three out of seven infants 
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surgically operated on prior to 8 weeks of age for complete bilateral 
cataract had normally developing vision, with their acuties equalling those 
of the control group. Similar results were repeated using checkerboard 
and face patterns. Children surgically operated on before 8 weeks were 
within the variability of normal control subjects in their mental 
development using the Bayley Scale of Infant Development. Children 
surgically operated on after 10 weeks demonstrated an increasing lag in 
development. This study indicates that early surgery is needed in children 
with bilateral complete congenital cataracts and constant visual 
correction is required to obtain normal near vision. 
The second assessment occurs when an overall evaluation of the child 
is made. This is usyally done in cooperation with the pediatrician. 
i 
Metabolic and associated systemic abnormalities must be examined. A 
complete history will also include behavioral observations by the 
practitioner and parent. The overall functional capacity of the child is 
also an important consideration. How the child recongnizes familiar faces 
and finds small objects of interest should be noted. One must consider the 
present achievement level and estimate the potential for future 
development with any current mental or physical disabilities in mind. 
A third area to be assessed is the family. The cause of the cataract 
must be investigated including a history of hereditary cataracts, 
1' 
metabolic disorders, or maternal infection. Another important 
consideration is the motivation, understanding and willingness of the 
parents to participate in the complicated care and postoperative attention 
that must be given to the child. 
Prognosis for visual improvement and amblyopia therapy, as well as the 
previously mentioned factors, must also be assessed before surgery is 
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decided. 14 Early surgery is usually indicated for uncomplicated bilateral 
mature cataract when the fundus cannot be visualized. A good prognosis 
with some visual improvement will result. In uncomplicated immature 
bilateral cataract, like zonular opacities, when the fundus cannot be 
visualized with ophthalmoscopy and the child has good near vision, surgery 
is not indicated. Surgery should be delayed if near vision is retained when 
the fundus cannot be examined by direct ophthalmoscopy but can be 
visualized by indirect ophthalmoscopy. Any time surgery is delayed, 
frequent reassessment is necessary. 
Unilateral congenital cataract has a poor prognosis for visual 
improvement due to irreversible deprivation amblyopia. Francois found 
that 56 out of 59 cases surgically operated on had no more than 20/400, 
and only 20/200 in 3 cases.4 However, improved visual results have 
occurred for a few patients surgically operated on during the first few 
weeks of life and managed with immediate posteroperative optical 
correction and intensive amblyopia therapy. It is sometimes difficult to 
differentiate between congenital and developomental monocular cataract. 
The patients with deve!opmental cataract have had some normal visual 
development prior to the lens opacity which indicates a better prognosis. 
If surgery for unilateral congenital cataract is indicated, it should be 
performed as early as possible, even within the first few weeks of life. 
Surgical treatment for monocular congenital cataract can still be 
appropriate for other reasons regardless of visual prognosis. Other 
indications include lens-induced inflammation and/or glaucoma, the 
cosmetic advantage of a clear black pupil, and associated PHPV. 
The age of the patient at the time of surgery is important to consider. 
In general, a child operated on after the age of 2 years produces the best 
; 
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resu Its. 4 Age consideration is debated in the literature. Early removal 
prevents amblyopia ex anopsia and strabismus. Later surgery allows a 
more mature eye to withstand the operation. The degree of visual 
impairment requiring cataract removal in children varies with their age 
and functional needs. 5 A 3 year old with 20/70 may function normally 
until reaching school age when visual demands increase. Amblyopia in a 
child under age 9 with bilateral unequal cataracts should first undergo 
dropping and patching therapy. Cataract surgery is then considered if the 
visual acuity in the amblyopic eye is not improved. Ambloypia therapy is 
critical in the postoperative management of monocular congenital 
cataract. 
Functional visual results of surgical intervention depends on the 
preoperative state of both the eye and lens opacity, when the cataract 
developed, the timing and success of the surgery, and the postoperative 
management. 5 Bilater~l incomplete cataracts produce better results than 
' 
bilateral complete cataracts. Surgery prior to 8 weeks of age on children 
with bilateral congenital cataracts have the best visual results. Any 
associated ocular anomalies worsen the visual outcome. 
congenital cataracts offer the least successful rehabilitation. 
2. Surgical Methods 
Monocular 
The objective of surgery is to provide a clear pupillary space in one 
operation, with prompt postoperative optical correction and vigorous 
management of amblyopia.1 4 In some cases of central opacity and when 
surgery may be delayed, a trial of a long-acting cycloplegic may be used to 
improve visual acuity. The dilated pupil allows better visual acuity 
through the periphery of the lens. However, a dilated pupil in children may 
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aggravate photophobia, paralyzes accommodation, and is rarely tolerated 
over a long period of time. Optical iridectomy was used in the past until 
the child was old enough to have objective visual acuity taken. This 
technique has been shown to have little effect on visual acuity on children 
with congenital cataract and has been abandoned. Other surgical 
techniques used in the past were discision("needling"), linear extraction, 
and intracapsular extraction. These methods have had little success with 
significant intraoperative and postoperative complications. 
Modern methods involve the techniques of discission and aspiration. 
Scheie advocated a preliminary discission using a knife-needle into the 
anterior capsule through a limbal incision. The cataract softens after a 
few days and a needle-syringe is then used to irrigate and suction the lens 
material by a push-pull technique. Anterior chamber pressure is 
maintained by aspiration and irrigation through a double barrelled cannula. 
The most recent methods utilize phacoemulsification. Intraocular 
pressure is maintained with controlled suction and aspiration. Dense 
nuclei can be fragmented by phacoemulsification which could not always 
be aspirated by the push-pull techique. Soft cortex can also be emulsified 
and removed in the presence of formed vitreous. 
Complicated surgeries involving vascularized pupillary membranes, 
small fibrotic pupils, subluxed lenses, and PHPV, require more extensive 
surgical methods. Special instruments and techniques for excision of 
intraocular tissue under direct viewing, are needed. Surgeries are 
performed under general anesthesia after maximal pupillary dilation. 
3. Surgical Complications 
38 
There is an 8% incidence of inadvertent rupture of the posterior capsule 
from both discission-aspiration and phacoemulsification techniques.s 
Vitreous enters the anterior chamber or lens particles may pass through 
the posterior capsule into the vitreous causing increased posteroperative 
inflammation. Management of vitreous loss is difficult because of the 
small incisions and aspiration instruments used. 
There is also an 18% to 92% incidence of secondary membrane 
formation in both techiques. 5 The posterior capsule commonly becomes 
opaque after surgery. This opacity can harm normal visual development 
with subsequent amblyopia unless dealt with quickly during surgical 
follow-up. One or more surgical discissions of the secondary membrane is 
required several weeks to several months after the primary surgery. 
Francois distinguishes early and late surgical complications.4 Early 
complications include acute ocular hypertension, rupture of the hyaloid, 
vitreous loss, iris prolapse, poor cicatrization and panophthalmia. Acute 
ocular hypertension may result from air injection into the anterior 
chamber with resultant ,pupillary block. Acute ocular hypertension is rare 
t 
because the lens is a·spirated with injected saline. The cornea may 
degenerate if vitreous falls into the anterior chamber from rupture of the 
hyaloid. Vitreous loss after linear or intracapsular extaction is a serious 
complication which may result in atrophy of the globe, a retinal 
detachment, or other disorders, such as corneal degeneration, chronic 
irritation or acute infection of the eye, secondry glaucoma, or microcystic 
macular edema. Iris prolapse and poor cicatrization of the corneal wound 
may also be secondary to linear extraction. Linear extraction methods are 
dangerous for young children and the operative or postoperative 
complications are frequent with this technique. 
39 
Late complications arise from surgical problems or early 
complications. Secondary cataract, pupillary displacement, atrophy of the 
globe, secondary glaucoma, and retinal detachment are late complications. 
Secondary cataract occurs immediately in 50°/o of the cases. If due to an 
epithelial proliferation of lens remnants, it may appear after one to two 
years post surgically. Incision of the secondary cataract may produce a 
ruptured hyaloid. Iris prolapse, anterior synechias, or vitreous loss may 
cause pupillary displacement which may also lead to secondary glaucoma. 
The globe may atrophy secondary to ciliary disorders, vitreous loss, 
chronic uveitis, or retinal detachment, and is frequent in rubella 
cataracts. One of the most important causes of secondary glaucoma is 
uveitis which is seen in 8% to 1 Oo/o of the cases. Other causes of secondary 
glaucoma are pupillary block, delayed restoration of the anterior chamber 
after linear extraction, vitreous invasion into the anterior chamber, 
epithelial invasion of the anterior chamber after linear extraction, 
intraocular hemorrhages, and iris prolapse. Retinal detachment appears 
20 to 30 years after the cataract operation in 5% to 25% of the cases. It 
occurs in uncomplicated cases or cases involving vitreous loss or after 
several operations. Retinal detachment is more common in lens ectopy 
than in simple congenital cataract. 
OPTICAL REHABILITAION 
Pediatric aphakia can be corrected with spectacles, epikeratophakia, 
contact lenses, or intraocular lens implants.5 Several considerations 
should be made in chasing the method of correction: 1) age, 2) status of 
the contralateral eye(phakic or aphakic), 3) coexisting ocular anomalies 
such as strabismus, nystagmus or microphthalmus, and 4) motivation of 
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the parents. It is important to get a well-focused image on the retina as 
early as possible, whichever type of optical correction is used. Occlusion 
therapy should begin when the optical correction is applied in children 
with unilateral cataracts. Two diopters of overcorrection, that is reduced 
with age, is usually provided for aphakic children under 3 years of age. 
Bifocals or reading glasses are prescribed later when the child reaches 
school age. 
There are several disadvantages to chasing aphakic spectacles for the 
correction of pediatric aphakia. The peripheral field of vision is altered, 
undesirable distortion and prismatic effects are induced, and obtaining 
stable centration with heavy aphakic glasses is difficult. The optical 
\ 
center of the lenses does not move with the eye. In monocular aphakia, 
marked retinal image disparity of approximately 25°/o, also makes 
spectacle correction impractical. 
Epikeratophakia corrects the refractive error by changing the anterior 
curvature of the cornea.5 A lathed lamellar corneal disk from the donor, is 
sutured to the front surface of the recipient's cornea after the removal of 
the recipient's epithelium. No damage occurs to the recipient's central 
cornea and the procedure is reversible, entirely extraocular, and may be 
employed with catara . ct extraction or as a secondary procedure. 
I 
I 
Disadvantages include graft failure due to persistent epithelial defect, 
infection, mechanical trauma, and repeated anesthesia when sutures must 
be removed after 3 weeks. After ages two-and-a-half to three, 
epikeratophakia becomes a viable option because the eye is not changing 
enough to interfere with amblyopia therapy. This technique can also be 
combined successfully with cataract extraction in older children with 
traumatic cataracts or developmental cataracts. Epikeratophakia may also 
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be neccessary if there is a rapid shift in myopia the first few years.1 7 In 
general, epikeratophakia should be used only as a secondary procedure in 
newborns because of the inability to achieve the required power with 
present techniques. 5 
Contact lenses are currently the method of choice to correct pediatric 
aphakia. Four to five-thousand children born with congenital cataracts 
each year learn to tolerate and wear contact lenses.17 There are five 
major advantages contact lenses have over spectacle lens wear: 
1. Stabilization of the retinal image due to reduced prismatic 
distortion. 
2. Magnification similar to an emmetropic eye. This is important in 
cases where large amounts of anisometropia are present. 
3. Increased peripheral field of view, due to a lack of frame 
intrusion. 
4. Centered, stabilized optical characteristics, due to elimination of 
prismatic distortion. 
5. Elimination of frame breakage and dislodging.18 
Infants can benefit from contact lenses for other reasons besides 
aphakic treatment. These include high myopia, keratoconus, 
anisometropia, irregular corneal astigmatism, aniridia, albinism, ectopia 
lentis, functional amblyopia, functional strabismus, certain types of 
nystagmus, and occlusion therapy. 
The prognosis for successful contact lens fitting and wearing depends 
on parental cooperation and maturity of the child. 1 8 Parents must be 
completely aware of the total contact lens procedure including the 
screening, fitting procedures, dispensing and progress evaluations. They 
must be aware of the time committment to any patching therapy and be 
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willing to keep spare lenses on hand. The parents must also be convinced 
that the application of a contact lens will benefit his or her child and 
provide an increase in visual performance. If a parent cannot be motivated 
to use a contact lens for the child, the procedure should be delayed. The 
practitioner must help encourage and motivate the parents. 
The other success factor depends on the child's age. Success rate is 
very high during the first year of life, as parents insert, remove and care 
for the lenses. Lenses are rarely lost during the first six months of life. 
Once a child becomes mobile and active, many lenses will be lost 
especially by one-to-two-year olds. The success rate varies after 
approximately 2 years of age.19 • 17 Once the child is able to manipulate 
the lens, success declines or it can improve if the child has worn contact 
lenses successfully through age two. 
I 
The use of intraocular lenses in children is limited and considered 
experimental. Indications for intraocular lenses include contact lens 
intolerance, aniseikonia, vertical diplopia from downward lens 
displacement, and traumatic corneal scars. Contraindications are the need 
to change the refractive power several times during the first year of life. 
A higher correction is required in the lens implant. This correction then 
decreases as the eye matures. Surgical complications contraindicate IOL 
implant including hemorrhage, prolapsed ocular contents, iris 
incarceration, anterior synechiae formation, iris bombe, iritis, and 
intractable pupillary fibrotic membranes. Another problem is that little 
is known about the long term affects of implants and related endothelial 
cell loss in children.s, 14 
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SUMMARY 
A lens opacity present at birth or within 3 months after birth is 
considered to be a congenital cataract. Although rare, congenital cataract 
is the cause of 1 0°/o to 39% of blindness in children. Congential cataract 
can manifest itself in many forms. The visual system in the infant must 
not be deprived of any stimulus by the presence of lenticular opacity. The 
pediatric patient presenting with congenital cataract is a serious case 
deserving immediate diagnosis, evaluation, and definitive treatment. To 
be adequately prepared to manage the pediatric congenital cataract 
patient, the practitioner must be able to identify the type of congenital 
cataract, understand lens embryology, anatomy and cataract etiology, and 
be familiar with the methods of surgical treatment and optical 
rehabilitation. The purpose of this thesis was to give a broad overview of 
these considerations in order to better prepare the practitioner to manage 
the congenital cataract patient. 
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